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Abstract: 
 
In multimedia wireless sensor network, a routing protocol plays an important role in saving the limited 
resources of sensors. It allows a node to transmit a multimedia content, an image in our case, to the sink. In 
this paper, we are going to use the Castralia simulator to test different configurations of leach routing 
protocol. The aim of these tests is to determine how we can transmit the biggest number of images through 
network with minimum energy consumption. 
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1. INTRODUCTION 
Nowadays, a small and low cost communication 
systems are available due to  the advanced 
development of microelectronics and wireless 
communication technologies. They are called 
"sensors". In fact, senses are formed of sensing 
unity, a transmission unit, a processing unit and a 
power control unit. [1]. 
Sensors equipped with multimedia devices like 
camera or microphones form A wireless multimedia 
sensor network(WMSN), which could be formed of 
hundreds or thousands of sensors. Actually, they 
extract multimedia content like video, image and 
audio steam or scalar information such as 
temperature or pressure from environment. Then, the 
retrieved information is sent to the mink through a 
network.  It's used in many areas: medical, 
surveillance, military etc.. . 
The wireless multimedia sensor network has the 
ability to interact with with environment using 
multimedia sensors. The extracted information could 
be used in many applications such as wireless 
communication, computer vision, etc. it has the 
following characteristics: Resource constraints, 
Application-specific case, High bandwidth demand. 
[2] 
 
 
As a result of the number of nodes, A routing 
protocol is needed to organize the flow of Data to 
the sink. Actually, there are several routing protocols 
in wireless sensor network. In fact, we are going to 
use leach protocol, which is a clustering based 
protocol. In leach protocol, the head of a cluster is 
chosen randomly after each period of time to avoid  
overuse  of one of one cluster head. Thus, Thus, It's 
battery will not be drained rapidly. [3] 
We are going to see different chapters on this 
paper. Firstly, we are going to see an overview of 
the used simulator. In the same chapter, we present 
the main characteristics  of wireless multimedia 
sensor network. Secondly, we are going to present 
the LEACH protocol.Thirtly, we are going to present 
our contribution and analyze the results of 
simulation.Finally, we are going to conclude this 
paper. 
2. WIRELESS MULTIMEDIA SENSOR 
NETWORK 
WMSN is developed over WSN. Instead of 
transmitting only scalar data it can also transmit 
multimedia content. Indeed, We use simulators like 
Castalia in WMSN. 
A. OMNET++\Castalia: 
OMNET++ is a modular discrete object-oriented 
network simulator. It uses modules to implement a 
model. A module can compose of submodules. In 
fact, Modules can communicate with each other by 
using messages. Messages can comprise randomly. 
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Figure 1.. Simple and compound modules 
Castalia is a simulator based on Omnet++.It has 
as aim to simulate Algorithms and protocols in the 
realistic wireless channel and radio models in 
WSN.It's inherits the module system from Omnet++.   
It is composed of the following modules: Application 
module, Routing module, MAC Module and Radio 
Module. [4] 
B. Caractérisâtes of WMSN: 
The main characteristics of WMSN are: [6] 
 Resource Constraints: Embedded 
sensing devices are constrained in terms 
of battery, memory, processing 
capability, and achievable data rate.  
  Application-Specific QoS 
Requirements. In addition to data-
delivery modes typical of scalar sensor 
networks, multimedia data include 
snapshot and streaming multimedia 
content. Snapshot-type multimedia data 
contain event triggered observations 
obtained in a short time period (e.g., a 
still image). Streaming multimedia 
content is generated over longer time 
periods, requires sustained information 
delivery, and typically needs to be 
delivered in real time.  
 High Bandwidth Demand. Multimedia 
contents, especially video streams, 
require data rates that are orders of 
magnitude higher than that supported by 
commercial off-the-shelf (COTS) 
sensors. Hence, transmission techniques 
for high data rate and low power 
consumption need to be leveraged. 
 Variable Channel Capacity. Capacity 
and delay attainable on each link are 
location dependent, vary continuously, 
and may be bursty in nature, thus, 
making quality of service (QoS) 
provisioning a challenging task.  
 Cross-Layer Coupling of 
Functionalities. Because of the shared 
nature of the wireless communication 
channel, there is a strict 
interdependence among functions 
handled at all layers of the 
communication protocol stack. This has 
to be explicitly considered when 
designing communication protocols 
aimed at QoS provisioning on resource 
constrained devices.  
  Multimedia Source Coding 
Techniques. State-of-the-art video 
encoders rely on intraframe 
compression techniques to reduce 
redundancy within one frame, and on 
interframe compression (also predictive 
encoding or motion estimation) to 
exploit redundancy among subsequent 
frames. Since predictive encoding 
requires complex encoders, powerful 
processing algorithms, and high energy 
consumption, it may not be suited for 
low-cost multimedia sensors. However, 
it has recently been shown [2] that the 
traditional balance of complex encoder 
and simple decoder can be reversed 
within the framework of so-called 
distributed source coding. These 
techniques exploit the source statistics 
at the decoder and by shifting the 
complexity at this end, enable the 
design of simple encoders. Clearly, such 
algorithms are very promising for 
WMSNs. 
C. Architecture of WMSN: 
Architecture of WMSN is shown in Fig 3.It 
shows the three categories of architecture which 
depends on the nature of the application: [7] 
 Single-tier flat architecture having 
homogeneous sensors. [7] 
 Single-tier clustered architecture having 
heterogeneous sensors.[7] 
 Multi-tier heterogeneous architecture 
with heterogeneous sensors support.[7] 
 
The single-tier flat architecture is composed of 
homogeneous sensor nodes having the same sensing, 
computational and communication capability 
besides the exercise of same video sensors. The 
nodes serve two purposes, either used for basic 
multimedia information extraction from the 
surrounding environment or applied as a multimedia 
processing hub, which is computationally more 
powerful than video sensor node. The multimedia 
information is wirelessly transferred in hop-by-hop 
fashion from the source nodes to sink/storage device 
via the gateway. This architecture offers benefits 
like distributed processing, easy to manage because 
of the homogeneous nature of nodes, nodes are low 
powered resulting in a longer network lifetime. The 
middle cloud in Fig. 3 represents the second type of 
WMSNs architecture.[6] 
The single-tier clustered architecture, composed 
of heterogeneous sensory nodes (multimedia sensor 
nodes, basic WSN or scalar sensor nodes etc.). The 
sensor nodes in the cluster gather scalar as well as 
multimedia information and sends it to the cluster 
head, which act as a central processing unit for that 
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cluster (having more resources and computing 
power as compared to other cluster nodes). The 
processed information is then wirelessly transmitted 
to sink/storage device via the gateway. The 
advantage of using this architecture is that it can 
address a range of application scenarios ranging 
from simple scalar application to multimedia 
information processing.[6] 
The multi-tier architecture is shown at right in 
Fig. 3. This architecture is comprised of three tiers. 
The first tier is composed of scalar WSN nodes for 
performing simple tasks of gathering the scalar 
information from the surrounding environment. The 
middle tier comprised of medium resolution video 
sensor nodes capable of gathering multimedia 
information from the surrounding environment. And 
the final tier composed of high-end vision sensor 
nodes for complex task like object recognition, 
tracking object features, etc. Every tier has a central 
processing hub which is basically a video node 
having more computational and communication 
resources. So the storage and the data processing can 
be performed in the distributed fashion at each 
different tier. Higher end video sensors gather 
information from the child-tier’s video processing 
hubs in addition to its own gathered information 
from the targeted location, relayed the processed 
data wirelessly to the gateway for storage or to the 
sink. Such a network offers advantages like better 
scalability, high functionality, reliability and better 
coverage as compared to single-tier network 
architecture.[6] 
D. Application of WMSN: 
Wireless Multimedia Sensor Network makes 
possible different applications: 
Surveillance: Nowadays, the world faces great 
challenges on security issues. Actually, surveillance 
can prevent from a lot of terrorist attacks. In fact, 
multimedia sensors provide a multimedia content 
like audio stream, images, and video. 
This multimedia content can be used to evaluate 
a potential threat or determine the persons who 
committed an illegal act. 
Traffic Monitoring and Enforcement: It is 
possible to monitor car traffic in big cities or 
highways and deploy services that offer traffic 
routing advice to avoid congestion. Multimedia 
sensors may also monitor the flow of vehicular 
traffic on highways and retrieve aggregate 
information such as average speed and number of 
cars. In case of an accident, we can determine the 
person who didn't respect the law. 
Personal and Health Care: Wireless 
multimedia sensor is very useful in health care. It 
has a huge effect on treatments today. Indeed a 
patient can carry sensors that store his body’s 
symptoms. When an emergency happened, the 
sensors alert his doctor. Also, In these days sensors 
could be used in operations in transmitting the live 
video stream of the body during the operation. 
Environmental and Industrial: There are many 
industrial applications of wireless multimedia sensor 
networks. For example, we could control or verify 
the temperature or pressure of the place where the 
product is made. 
 For environment, we can use wireless 
multimedia sensor networks to observe some natural 
environments. This could save some species from 
extinction. We can put sensors in the forest to 
prevent the forest fire by alerting the forest guard 
when the temperature becomes too high. 
3. LEACH ROUTING PROTOCOL 
 
LEACH is a self-organizing, adaptive clustering 
protocol.The head cluster is self elected and begins 
to inform other of his status.It will form a cluster 
that will last for period of time called round.Thee 
nodes wich there not cluster head  will decide wich 
cluster to join.When the formation is finished the 
will send their data to the sink throw the cluster 
head.After the roud is finished , a new proce sof 
formation begins following these steps: 
Advertisement Phase, Cluster Set-Up Phase, 
Schedule Creation and Data Transmission.In fact 
this section refers to reference [3]. 
A. Advertisement Phase 
Initially, when clusters are being created, each 
node decides whether or not to become a cluster-head 
for the current round. This decision is based on the 
suggested percentage of cluster heads for the network 
(determined a priori) and the number of times the 
node has been a cluster-head so far. This decision is 
made by the node n far. This decision is made by the 
node choosing a random number between 0 and 1. If 
the number is less than a threshold T(n), the node 
becomes a cluster-head for the current round. The 
threshold is set as: 
  
Where P=the desired percentage of cluster 
head,r=current round.that have not been cluster-
heads in the last 1/P rounds.This method allows the 
nodes to not become a cluster head until 1/P rounds. 
Each node that has elected itself a cluster-head of 
the current round broadcasts an advertisement 
message to the rest of the nodes. For this “cluster-
head-advertisement”phase, the cluster-heads use a 
CSMA MAC protocol, and all cluster-heads transmit 
their advertisement using the same transmit energy. 
During this phase the non-cluster phase keeps 
their receivers open until he decides which cluster he 
will join. 
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B. Cluster Set-Up Phase 
After each node has decided to which cluster it 
belongs, it must inform the cluster-head node that it 
will be a member of the cluster. Each node transmits 
this information back to the cluster-head again using 
a CSMA MAC protocol. During this phase, all 
cluster-head nodes must keep their receivers on. 
C. Schedule Creation 
The cluster-head node receives all the messages 
for nodes that would like to be included in the 
cluster. Based on the number of nodes in the cluster, 
the cluster-head node creates a TDMA schedule 
telling each node when it can transmit. This schedule 
is broadcast back to the nodes in the cluster. 
D. Data Transmission 
When the TDMA is fixed, The members each 
cluster sent their packets following the allocated 
period of time for each member.once the node 
member sends his data, he puts his receivers to 
sleep.After All members sent their data to cluster 
head , it begins to send data to the sink.  
4. SIMULATIONS AND RESULTS 
A. Contribution: 
In this simulation we used an application that 
transform an image into a binary stream.This stream 
is divided into equal number of bytes called 
chunksize.Then each node to send its packets along 
with part of an image.When the sink receives the 
packets, he waits for the rest to  assemble the image.  
B. Configuration 
In this simulation we used the following 
configuration: 
 Number of nodes: 100 
Position of nodes: uniform 10*10 
In TunableMAC we used the following 
configuration: 
 Duty-cycle:1.0 
 ListenIntervale:5 ms 
 phyDataRate:1024 
 MAcBufferSize:10000  
In routing layer: 
 Period of transmission: 0.2s 
 Round length: 20-30-40 s 
In Application layer: 
 Number of image :5 
 Chuncksize :128bits 
 Delay between nodes:5s 
C. Results of simulation 
 
Figure 2. Average consumed energy per round length 
 
Figure 3. Number of Images received per round length 
 
The figures 2 and 3 show that the energy 
consumed decrease when we increase the round 
length. Also, the number of images received image 
increase when we increase the round's length. 
It can be explained by the fact that when we 
increase the round length the nodes spend less energy 
because the amount of rounds decrease. Furthermore, 
the fact that the round length increases allows the 
cluster head to send more packets in each round. 
5. CONCLUSION 
In this paper, we made a simulation where every 
node sends an image to the sink. We evaluated the 
LEACH protocol for transferring of multimedia 
content. We found that the round has a big impact on 
multimedia transfers. We found that the number of 
receiving images is too little even if it increases. 
Thus this protocol needs to be adapted to suit more 
for WMSN. 
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